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DETAILED ACTION 
Drawings 

1 . Figures 1 and 2 should be designated by a legend such as -Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121 (d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: There no description to what the "fifth region" is in the 
specification. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1 -1 4 and 1 7 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
applicants own acknowledge prior art (APA). 
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As to claim 1 , APA discloses in figure 1, an electrostatic discharge (ESD) 
protection device having a first terminal (15) and a second terminal (20), the device 
comprising: a transistor (25) having a collector coupled to the first terminal (1 5) of the 
ESD protection circuit, a base and an emitter coupled to the second terminal (20) of the 
ESD protection circuit; and a zener diode (30) having a first terminal coupled to said 
collector of said transistor (25) and a second terminal coupled said base of said vertical 
transistor (25) wherein said zener diode breaks down in an ESD event providing impact 
ionization current to a base region of said transistor and wherein subsurface current 
paths are provided in said base region to redistribute current away from a surface of 
said base region to increase a peak current handled by the ESD protection device (see 
page 4, paragraph [0012] of the specification). 

As to claims 2-4, APA discloses in figure 2, a substrate (105) of a first type; an 
epitaxial layer (110) of a second type; and an isolation region (120) of a first type (p- 
type) formed in said epitaxial layer for defining an active area of the ESD protection 
device, said active area corresponding to said epitaxial layer interior to said isolation 
region (see page 2, paragraph [0008] of the specification). Applicant also discloses that 
an isolation region comprising a deep trench is well known in the art (see page 7, 
paragraph [0028] of the specification). 

As to claims 5, APA discloses in figure 2, a base region (130) of said first type 
formed in said active area; an emitter region (145) of said second type (n-type) formed 
in said base region (130), said emitter region (145) coupling to the second terminal (20) 
of the ESD protection device; a first region (14d) of said first type (p-type) formed in 
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said base region (130), said first region being spaced a predetermined distance from 
said emitter region; and a second region (140 2 ) of said first type (p-type) formed in said 
first region, said second region coupling to the second terminal (20) of the ESD 
protection device wherein a depth of said first region into said base region is greater 
than a depth of said second region (see page 3, paragraphs [0009-0010] of the 
specification). 

As to claims 6, APA discloses in figure 2, wherein said doping concentration of 
said second region is greater than a doping concentration of said first region (see page 
3, paragraph [0011] of the specification). 

As to claims 7, APA discloses in figure 2, wherein said first region (125) is formed 
in a ring shape and wherein said emitter region is centrally located interior to said ring 
shape of said first region and wherein a depth of said first region in said base region is 
greater than a depth of said emitter region (see page 3, paragraph [0009] of the 
specification). 

As to claim 8, APA discloses in figure 2, a buried layer of said second type 
underlying a portion of said active area; and a third region (125) of said second type 
spaced a predetermined distance from said base region, said third region coupling to 
said buried layer and the first terminal of the ESD protection device (see page 3, 
paragraph [0010] of the specification). 

As to claim 9, APA discloses in figure 2, wherein said third region (125) is formed 
in a ring shape and wherein said base region (130) is located interior to said ring shape 
of said third region (see page 3, paragraph [0010] of the specification). 
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As to claim 1 0, APA discloses in figure 2, further including a fourth region (1 50) 
of said first type formed overlying a boundary between said base region and said 
epitaxial layer (see page 3, paragraph [0011] of the specification). 

As to claim 1 1 , APA discloses in figure 2, wherein said zener diode comprises 
said fourth region (150), said epitaxial layer (110), and said third region (125) (see page 
3, paragraph [0011] of the specification). 

As to claim 12, APA discloses in figure 2, a method of protecting a 
semiconductor device from an electrostatic discharge comprising the steps of: breaking 
down a zener diode during an electrostatic discharge (ESD) event such that an impact 
ionization current is generated; and enabling a transistor with said impact ionization 
current to dissipate said ESD event before the semiconductor device is damaged 
wherein said impact ionization current is distributed uniformly through a base region of 
said transistor to prevent current crowding at a surface of said base region (see page 3, 
paragraph [001 2] of the specification). 

As to claim 13, APA discloses in figure 2, further including a step of distributing 
said ionization current below a surface of said transistor (see page 3, paragraph [0012] 
of the specification). 

As to claim 14, APA discloses in figure 2, further including a step of reducing a 
resistance in a path of said impact ionization current (see page 3, paragraph [0012] of 
the specification). 

As to claim 17, APA discloses in figure 2, a buried layer (115) underlying said 
base region (130); a third region (125) of said second type formed in said epitaxial layer 
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(110) interior to said isolation region, said third region extending from a surface of said 
epitaxial layer to said buried layer; and a fourth region (135) of said second type formed 
in said third region (125), said fourth region coupling to the first terminal (15) of the 
ESD device current (see page 3, paragraphs [0010-001 1] of the specification). 



Claim Rejections - 35 USC § 103 

2. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicants own acknowledge prior art (APA) in view of Ralign (6365462). 

As to claim 1 5, APA discloses in figure 2, a substrate (1 05) of a first type; an 
epitaxial layer (110) of a second type; and an isolation region of a first type (120) formed 
in said epitaxial layer for defining an active area of the ESD protection device, said 
active area corresponding to said epitaxial layer interior to said isolation region (see 
page 2, paragraph [0008] of the specification); a base region (130) of said first type 
formed in said active area; an emitter region (145) of said second type formed in said 
base region, said emitter region coupling to the second terminal of the ESD protection 
device; a first region of said first type formed in said base region adjacent to said emitter 
region wherein said first region has a depth greater than a depth of said base region 
and wherein said first region is coupled to said emitter region; and a zener diode having 
a first terminal coupled to said epitaxial layer interior to said isolation region and a 
second terminal coupled to said base region, (see page 3, paragraphs [0009-001 1] of 
the specification). However, the reference does not disclose the depth of the first region 
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being greater than 30% of the depth of the base region. Ralign discloses in his an 
invention wherein the depth of the first region of the first type being greater than 30% of 
the depth of the base region (see col. 15, lines 13-25). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the device 
and make depth of the first region of the first type being greater than 30% of the depth 
of the base region to ensure good contact. 

Also, it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. In re Aller, 105 USPQ 233 

As to claim 16, APA discloses in figure 2, including a second region of said first 
type formed in said first region of said first type wherein said first region has a higher 
doping concentration than said base region and wherein said second region has a 
higher doping concentration than said first region ((see page 3, paragraphs [0009-001 1] 
of the specification). 

3. Claims is rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicants own acknowledge prior art (APA) in view of Snyder et al (4367509). 

As to claims 18-19, APA discloses in figure 2, all the limitations discussed above 
including a zener diode (30) comprised of the third (125), epitaxial (110), and isolation 
(120) regions, but does not disclose the fifth region of said first type overlying a 
boundary of between said base region and said epitaxial region interior to said isolation 
region. However, Snyder discloses in his invention an ESD device (fig. 2) including the 
fifth region of said first type (P-type) overlying a boundary of between said base region 
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(110) and said epitaxial region (104) interior to said isolation region (see claims 3 and 
6). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device and add the fifth region with the zener diode 
encompassing it, in order to conductively couple the emitter portion of the transistor to 
other elements of said power output circuit located on the integrated circuit chip during 
normal operating conditions. 

As to claim 20, APA discloses in figure 2, wherein the first terminal of the ESD 
device couples to circuitry of an integrated circuit to be protected and wherein said the 
second terminal of the ESD device couples to ground (see page 2, paragraph [0004] of 
the specification). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert T. Dang whose telephone number is 571-272- 
8326. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Karl D. Easthom can be reached on 571-272-1989. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic. 
Business Center (EBC) at 866-217-9197 (toll-free). 
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